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(54) VACUUM PLASMA TREATING APPARATUS 

(57) Abstract : 

PURPOSE: To increase the plasma density on a 
sample substrate, while keeping the plasma 
un i form. 

CONSTITUTION: The title apparatus has a vacuum 
vessel 1, vacuum pump 2, reactive gas feed hole 
3, susceptor 5 for holding a sample substrate 4 
in the vessel 1, high frequency power source 6 
for the susceptor 5, split electrodes 7a-7c, 
and high frequency power sources 8a~8c for 
applying phase-different high frequency powers 
to the electrodes 7a-7c. The vessel has a part 
facing at the susceptor 5, this part is 
composed of an insulator-made dome- I ike wall 11 
on which the electrodes 7a-7c are disposed.^. 
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(54) [«9i<Z>«»] JtS:/5X^ffl«S» 



(57) mm 

a, 7 b, 7ci, #»»H7a, 7 b, 7 c \Z&X#L 
«<0»^Si*H*«**H31in"r4K«St«»8 a, 8 

b, 8c<h£^A, Kffi*«lWU-fey^4fC**ia'r5 

H-Attlll 1 KTEUSU - 
OH-A«iiBlll:»«tt7a, 7 b, 7 c £SBfS: 
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(2) 

1 

i*®<h ufc ^ t ^#^^-r^>^^ i e*<ox£:^x 
[is** 5 ] mm & h - a ttfiffio^a me* u 

& £ t S»t*B 1 E*<D*ffi^XvJB«g 

go 

[589!<D§«IIIfcR93] 
[0 0 0 1] 

>{f> ^7XTCVD, ^©ffi<BSK£fT , 5>t£7 r 7X 
[0 0 0 2] 

*&B3jtaUT^XvS:«^3-l3:SjtS^X"7jaSS 
5. 

[0003] fiMaiKD^^xvjBattflitt, 

tt" Lissajous ElectronPlasm 
a (LEP) Generation for Et 40 
ching" Jpn. J. Appln. Phys. Vo 
1. 3 1 (1 9 9 2) pp. 4 3 3 2-4 3 3 7" 

icH^snr^*. «0T«f««aitt» nasi: 

c^fctf)-?, 4#fi¥ 5-198002 #4ifa*fcBB^$n 

[0004] mmwmommw^ a 6, ^7£#fla 

LTRifltS. >^2 2 tKliS*X«»P 23$: 

-fe:/* 2 5#*EK£tt, rwHrT^ 5lcffiffltt<K 50 



4#IB¥8- 1 2 4 8 6 4 

2 

2 6#«ttSttTV>*. *ffl*»2 1 ©SffilClMWto* 
^3&«X^-U-2 9 £^LT3:3<0¥«ffl®«W«I2 

7 a~2 7 c**e»sn, *#ata2 7 a- 2 7 cC 

«&^S1 2 0° <D{M<0»fc*K»««K2 8 a- 2 

8 ca«s«snTv>*. 

[0 0 0 5] ft0Ttf««ffi©**«*. 
♦JBUTRWfS. 3l£#>:/ 3 2 3 

-T£lHi;/^3 5^B8*ti, c<Z)-y-fe^3 5 
&«flI3 6^^nt^^) a ^7^3 5c^)±^tCti 

3r)(DP33lH!R(0»S9«*3 7 a- 3 7 ctfifttlTR 
WttKEHSn, »»»««3 7 a- 3 7 etc 

12 0° (2&ffiCDg&£iiS^i6mai3 8 a -3 8 c £*S 

[0 0 0 6] *tC, £Jl±0«d6©<C3»^7XvfflS8« 
(D»fft^^TKIB"rSt, K3!**2 1, 3i*«*a 

#>^22, 3 2tc±oxa?»»snt>o, W^Xft 

JSSP 2 3, 3 3i;DMMX^^2 1, 3 1 rttc 

ftJUa 27a-27c, 37a-37c IwAJQttWK 2 
8a-28c, 38a-38cta0^^120° 

«o*fc*i*«*«*#m!in£tu xa«»2 i,3i 
n, ^^xv^B^ns. «^2 5> 35 

{3»H*SnfcS5H«««2 6, 3 6JC«tO*ffl ! ffl*«2 
4, 3 4l:;H7Xttt*tl^St$. *UT, T^X 
V*©^:*>£*8LJ!*K2 4, 3 4KA*fr*ia\ 

24, 34 s&Bjgyi-rs. 

[0 0 0 7] 

h 7 (Diitffii^M^n ftmmm 27 a - 2 7 c 

[0 0 0 8] ms, H9©R0TtfMffl©*lJ* 

RWM^tt«^iB0«c<^fc«)tc««ia*«3 4 

ti3 7 a-3 7c«aSS3 1 t. ©BKCfc^XT 
e*ox<h&£££t>tc&ffll?S«3 4±co:/ 

^xvea^ifiTiOHHCjftst^^raiB^**- 
[0009] s&.^E^moMjas^^Tfe, 

7a-27c, 3 7a-3 7c©B«***<tSi: 
tt, 5MMWK2 7 a- 2 7 c, 3 7a-3 7cS«»i 
3 4K#UTl«n*3?I«JC#tf«fatfttS 

-r, ^©fc«)*ffl3i*« 24, 34 a> e>si>(Mr«B± 
[ooio] **9m, ±Ea£*coraiSjaK«^, ^ 
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(3) 



^ggjspa - i 2 4 8 6 4 



[0 0 11] 

9RB& *S*S£. *S*«ft£Xffi»»*'*^R 
TK«««**WM?"**R^ *«Mfii:»fill/T 

m &m * % w mr z> nrnmm t&mttM&^x^m 

[0 0 12] ^Mtilt H-A*SW(w^J«bfc«« 

F~AttfiW<B^®fcEBSft*. 
[0 0 13] 

v-j±w<Dmmm^j&zmm\zxmf&Lx^ 

SCOT, »«BftM*B<^i)W*t^7X70« 20 

[0 0 14] ##J««£F-AttSffil;:^J«L& 

- [0 0 15] H-A«lI©*Hil:E 

7yX*?&$iI&'?Z>ZhtfX%Z><> 
[0 0 16] 

[0017] KfflSS i \t, TB<n*#sm i o <z>±gg 

6 JK5F-Att©SBl lS»6l/t»«$ 



-f * >X*Jl^-£feWT 5&»©i*Bifi«JB 6 j&*»R 

[0 0 18] H-AttMiifcH 3^<£>#9Jm^7 

a, 7b, 7c^ SViJC!2 0° ©BPHTER^tlT 
V^£<, :ftS»ll*i7a, 7b, 7cte, H— Attfi 

ea 1 1 \zM&vrzmmmmm 1 1 a tc^«s6^^-c^^^ 

£ e »ffl«S7a, 7 b, 7cfCtt^^Xv9& 

tg$t5)t«S)©iSHatI8a, 8 b, 8 c K8H«3 
*VO>*. ^n^iS^S^M8a, 8 b, 8cttSlWC 
ffiffi^BSl 2 0° HftoT^S. 
[0 0 19] ^±^«^K^y^XTffi^e 

fi7a, 7 b, 7 c tCft*CDi««ift«iR8 a, 8 b, 

8 c £ o^n-en^ 12 0° te«cosfc*«H««*a* 

«£fWftfc:^X^9a*38£3ns. ^©(R, 

1 cq+Hi:^ 5 LWfa^ F— A 

«n ifcr*dc$nr^*©T, #§«@7a, 7 

b, 7 c tXSSSl tOPfliOSaSWftlftBSK^ili 

&#M««7a, 7 b, 7 c#F-AttfiH 1 1I:ES 

J6«&*€r<«{fc$ia:-ftC«-»»J««7 a, 7 b, 7 c 
©iil©^: t $ < t ^ - ^^tt > X^Xvco 

^-fe?:*i^b^^6m#^ : £^s6T7 P ^Xv^^ 
[0 0 2 0] U-feX^ 5(3S5«Jfttl»6<t0iRffl 

[0 0 2 1] »W«S7 a, 7 b, 7 c<0F— A 

[0 0 2 2] &tC, *^0J(7)m2|IS6^JtCOV^T, @l 3 

*{co^rttH— o#»a#**»UTRW&*Wb, ffi 

«T?&3. ^©S81B«l"Ctt»««a7 a, 7 b, 7cl: 
§ijmSl2a, 12 b, 1 2 c#ER$*lT^'*. 

[0 0 2 3] ^tC, *^0^^3iWJl:^^T, 13 4 
^©**WTB»ltS7 a, 7 
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5 

b, 7c icft^T. l rtfc«trffid*¥B(cj^j« 

Stlfc^fflWKl 3 a, 13 b, 1 3 ci&*eK£*rC^ 

[0024] &\z. ^m<Dm4mmm^'D^x, ms 

Ig7a, 7b, 7ctCft*_T, H-A«1B1 l^ft 
BK:4MM*«14a, 14 b, 14c**ER3ftT^ 
-So ^©HSS«fc«tn«, #9J*ai4a, 14b, 1 
4 c & ffilOffilCEtt 5 ^ i^*T^7X7»t 

(Dmm^mtr^y), s&jta^sirt^Mii 

4 a, 14 b, 14c^X/l7^'J>^i<, £ D — 
[0 0 2 5] 

[0 0 2 6] #»J««£F-AttKfflK:»J«Ufc 



(4) W8- 1 24 8 6 4 

[0 0 2 7] £fc, SMH»«£F-AttBffiG>*ffiKE 

:/^xv£±js-r*;i£**T€rs. 

[HI] ^MiOSBlSIMWKOKffl^^X^fflasao 
J0 [H3] *%0^^2HS60H(D^7 P ^XvS[l31gacO 

[B4] ^^©wa^jswiw^^^xvfflasa© 

[H5] *«M<Z)»3*lft«CO*S^Xvffl31S«<0 
«IB«I* S*T»S»f iEMHT fe £ . 
[H6] ffi*«©XSX9X-7j6a««©«!«**S*^ 

[H7] Ba*«<C«R¥fflHT*5. 

[H8] ^cDt¥*^]oom^y^Xvffi^gg<D«i&^ 

1 X&SIB 

2 *ffl*>X 

3 KJ6«X«j&P 

4 

5 tH?^ 

6 Kmtti 

7 a - 7 c ^fjma 

30 8 a - 8 c mm&nM 

1 1 F-A*fiH5 
1 1 a ttCttm 

12a-12c 
13a-13c 
1 4 a - 1 4 c ##Jfta 
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(7) 



- 1 2 4 8 6 



[H9] 

38c 




33a 



(72)«w# mm 



